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FRONT-END AND BACK-END PROCESSING
CIRCUITS AND POC CIRCUIT

TECHNICAL FIELD OF THE DISCLOSUR

L1

The disclosure relates to the field of power supply, and 1n
particular to a back-end circuit for processing an analogue
video signal and direct current power, a front-end circuit for
processing an analogue video signal and direct current
power and a Power Over Coaxia (POC) circuit for an
analogue video signal.

BACKGROUND OF THE DISCLOSURE

In a transmission process on a coaxial cable, an analogue
video signal (including a high-definition analogue video
signal) and a coaxial signal are required to be transmitted,
power 1s also required to be transmitted, that 1s, signals (such
as the analogue video signal and the coaxial signal) and
power ol a power supply are composed and transmitted on
a coaxial cable. Engineering cabling adopting such a trans-
mission manner may considerably reduce cost and shorten
construction time. Power Over Ethernet (POE) may imple-
ment power supply over the Ethernet through 10 BASE-T,
100 BASE-TX and 1000 BASE-T, reliably implements
power supply of a centralized power supply, and 1s conve-
nient to be used, and power may be supplied to a network
terminal merely by virtue of a network cable without an
external power supply. This technology 1s widely applied at
present, may transmit a data signal for an Internet Protocol
(IP)-based terminal, and can also provide direct current
power for such equipment. A POE solution for transmitting,
a network signal and power together on a network cable
makes a transmission process digitalized and networked,
and ensures high transmission reliability. However, such a
solution also has some defects, for example: first, the POE
solution 1s used to transmit network data, and an 1mage 1s
required to be digitalized before transmission, so that cost 1s
relatively high; and second, numerous coaxial cables are

used 1 a monitoring field at present, so that the POE
solution 1s infeasible.

SUMMARY OF TH.

T

DISCLOSURE

The disclosure 1s intended to provide a back-end circuit
for processing an analogue video signal and direct current
power, a front-end circuit for processing an analogue video
signal and direct current power and a POC circuit for an
analogue video signal, and the back-end processing circuit
and the front-end processing circuit are electrically con-
nected with two ends of a coaxial cable respectively to
simultaneously transmit direct current power and the ana-
logue video signal on the coaxial cable, thus not only
reducing cost but also shortening construction time.

According to an aspect of the disclosure, a back-end
circuit for processing an analogue video signal and direct
current power 1s provided, comprising: an analogue video
signal passing circuit configured to block the direct current
power and let the analogue video signal pass, and a direct
current power passing circuit configured to block the ana-
logue video signal and let the direct current power pass,
wherein the analogue video signal passing circuit comprises
a capacitor C2, the direct current power passing circuit
comprises a diode D2 and an inductor L2, one end of the
capacitor C2 1s connected with a video signal end, the other
end of the capacitor C2 i1s connected with one end of the
inductor L2 and an anode of the diode D2 respectively, and
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both the other end of the inductor L2 and a cathode of the
diode D2 are connected with a power input end.

In an example embodiment, the anode of the diode D2 1s
further connected with a matching circuit, the matching
circuit 1s a termination matching circuit, and the termination
matching circuit comprises a Thevenin termination match-
ing circuit and an RC termination matching circuit.

In an example embodiment, the video signal end 1s further
connected with a video processing circuit, the video pro-
cessing circuit comprises a video Analogue/Digital (A/D)
conversion circuit and a low-pass filter, one end of the
low-pass filter 1s connected with the video A/D conversion
circuit, and the other end of the low-pass filter 1s connected
with one end of the capacitor C2.

In an example embodiment, the cathode of the diode D2
1s Turther connected with a superimposed circuit configured
to 1implement high impedance to the analogue video signal,
the superimposed circuit comprises a capacitor, a triode and
a resistor, and when the triode 1s 1n an amplification state,
high impedance to the analogue video signal 1s implemented
by utilizing a characteristic that the capacitor presents low
impedance to an alternating current signal and adopting
resistors with different resistances.

In an example embodiment, further comprising: a super-
imposed circuit, connected between the direct current power
passing circuit and the direct current power, and configured
to implement high impedance to the analogue video signal,
wherein the superimposed circuit comprises a capacitor, a
triode and a resistor, and when the triode 1s 1n an amplifi-
cation state, high impedance to the analogue video signal 1s
implemented by utilizing a characteristic that the capacitor
presents low impedance to an alternating current signal and
adopting resistors with different resistances.

In an example embodiment, the superimposed circuit
comprises a resistor R4, a capacitor C1, a triode 3, a
resistor RS, a triode Q4 and a resistor R6, one end of the
resistor R4 1s connected with a power input end, a collector
of the triode Q3 and a collector of the triode Q4 respectively,
the other end of the resistor R4 1s connected with one end of
the capacitor C1 and a base of the triode Q3 respectively, an
emitter of the triode Q3 1s connected with one end of the
resistor RS and a base of the triode Q4 respectively, an
emitter of the triode Q4 1s connected with one end of the
resistor R6, and the other end of the capacitor C1 1s
connected with the other end of the resistor RS, the other end
of the resistor R6 and the cathode of the diode D2 respec-
tively.

In an example embodiment, the superimposed circuit
comprises a resistor R4, a capacitor C1, a triode 3, a
resistor RS, a triode Q4 and a resistor R6, one end of the
resistor R4 1s connected with a power input end, a collector
of the triode Q3 and a collector of the triode Q4 respectively,
the other end of the resistor R4 1s connected with one end of
the capacitor C1 and a base of the triode Q3, an emitter of
the triode Q3 1s connected with one end of the resistor RS
and a base of the triode Q4 respectively, an emitter of the
triode Q4 1s connected with one end of the resistor R6, the
other end of the capacitor C1 1s connected with the anode of
the diode D2 and the other end of the resistor RS respec-
tively, and the other end of the resistor R6 1s connected with
the cathode of the diode D2.

In an example embodiment, the superimposed circuit
comprises a resistor R4, a capacitor C1, a triode 3, a
resistor RS, a triode Q4 and a resistor R6, one end of the
resistor R4 1s connected with a power input end, a collector
of the triode Q3 and a collector of the triode Q4 respectively,
the other end of the resistor R4 1s connected with one end of
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the capacitor C1 and a base of the triode Q3 respectively, an
emitter ol the triode Q3 1s connected with one end of the
resistor RS and a base of the triode Q4 respectively, an
emitter of the triode Q4 1s connected with one end of the
resistor R6, the other end of the capacitor C1 1s connected
with the anode of the diode D2, and the other end of the
resistor RS 1s connected with the other end of the resistor R6
and the cathode of the diode D2 respectively.

In an example embodiment, the superimposed circuit
comprises a capacitor C21, a resistor R21, a resistor R23, a
resistor R24, a triode Q21, a triode Q22 and a resistor R22,
one end of the capacitor C21 1s connected with a power input
end, one end of the resistor R21, one end of the resistor R23
and one end of the resistor R24 respectively, the other end
of the capacitor R21 i1s connected with the other end of the
resistor R21, a base of the triode Q21 and one end of the
resistor R22 respectively, an emitter of the triode Q21 1s
connected with the other end of the resistor R23 and a base
of the triode Q22 respectively, an emitter of the triode Q22
1s connected with the other end of the resistor R24, and the
other end of the resistor R22 1s connected with a collector of
the triode Q21, a collector of the triode (22 and the cathode
of the diode D2 respectively.

In an example embodiment, the cathode of the diode D2
1s Turther connected with an over-current protection circuit,
the over-current protection circuit comprises a resistor R1, a
triode Q1, a triode Q2, a resistor R2, an adjustable precision
voltage regulator D1 and a resistor R3, one end of the
resistor R1 1s connected with a power 1mnput end, a collector
of the triode Q1 and a collector of the triode Q2 respectively,
an emitter of the triode Q1 1s connected with a base of the
triode Q2 and one end of the resistor R2 respectively, an
emitter of the triode Q2 1s connected with the other end of
the resistor R2, a regulation end of the adjustable precision
voltage regulator D1 and one end of the resistor R3 respec-
tively, the other end of the resistor R1 1s connected with a
base of the triode Q1 and an mput end of the adjustable
precision voltage regulator D1 respectively, and an output
end of the adjustable precision voltage regulator D1 1s
connected with the other end of the resistor R3 and the
cathode of the diode D2 respectively.

In an example embodiment, one end of the superimposed
circuit 1s connected with the cathode of the diode D2, the
other end of the superimposed circuit 1s connected with an
over-current protection circuit, the over-current protection
circuit comprises a resistor R1, a triode Q1, a triode 2, a
resistor R2, an adjustable precision voltage regulator D1 and
a resistor R3, one end of the resistor R1 1s connected with
a power input end, a collector of the triode Q1 and a
collector of the triode Q2 respectively, an emitter of the
triode Q1 1s connected with a base of the triode Q2 and one
end of the resistor R2 respectively, an emitter of the triode
Q2 1s connected with the other end of the resistor R2, a
regulation end of the adjustable precision voltage regulator
D1 and one end of the resistor R3 respectively, the other end
of the resistor R1 1s connected with a base of the triode Q1
and an mput end of the adjustable precision voltage regu-
lator D1 respectively, and an output end of the adjustable
precision voltage regulator D1 1s connected with the other
end of the resistor R3 and the superimposed circuit respec-
tively.

In an example embodiment, the power mput end of the
over-current protection circuit 1s further connected with an
LC circuit, the LC circuit comprises an mnductor L1 and a
capacitor C3, one end of the inductor L1 1s connected with
a power input end, the other end of the inductor L1 1s
connected with one end of the capacitor C3 and the power
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input end of the over-current protection circuit respectively,
and the other end of the capacitor C3 1s grounded.

According to another aspect of the embodiment, a front-
end circuit for processing an analogue video signal and
direct current power 1s provided, comprising a second ana-
logue video signal passing circuit configured to block the
direct current power and let the analogue video signal pass,
and a second direct current power passing circuit configured
to block the analogue video signal and let the direct current
power pass, wherein the second analogue video signal
passing circuit comprises a capacitor C11, the second direct
current power passing circuit comprises a diode D11 and an
inductor L3, one end of the capacitor C11 1s connected with
a second video signal end, the other end of the capacitor C11
1s connected with one end of the inductor L3 and a cathode
of the diode D11 respectively, and both the other end of the
inductor L3 and an anode of the diode D11 are connected
with a power mput end.

In an example embodiment, the cathode of the diode D11
1s further connected with a second matching circuit, the
second matching circuit 1s a source-end matching circuit,
and the source-end matching circuit comprises a Thevenin
source-end matching circuit and an RC source-end matching
circuit.

In an example embodiment, the anode of the diode D11 1s
turther connected with a second superimposed circuit con-
figured to implement high impedance to the analogue video
signal, the second superimposed circuit comprises a capaci-
tor, a triode and a resistor, and when the triode 1s 1n an
amplification state, high impedance to the analogue video
signal 1s 1implemented by utilizing a characteristic that the
capacitor presents low 1impedance to an alternating current
signal and adopting resistors with diflerent resistances.

In an example embodiment, the second superimposed
circuit comprises a resistor R11, a triode (08, a resistor R10,
a triode QQ7, a capacitor C9 and a resistor R9, one end of the
resistor R11 1s connected with a power output end, one end
of the resistor R10 and one end of the capacitor C9 respec-
tively, the other end of the resistor R11 1s connected with an
emitter of the triode (Q8, the other end of the resistor R10 1s
connected with a base of the triode Q8 and an emitter of the
triode Q7 respectively, the other end of the capacitor C9 1s
connected with a base of the triode Q7 and one end of the
resistor R9 respectively, and the other end of the resistor R9
1s connected with a collector of the triode (Q8, a collector of
the triode Q7 and the anode of the diode D11 respectively.

According to another aspect of the present embodiment,
a back-end circuit for processing an analogue video signal
and direct current power 1s provided, comprising: an ana-
logue video signal passing circuit, configured to block the
direct current power and let the analogue video signal pass;
and a direct current power passing circuit, connected
between the direct current power and the analogue video
signal passing circuit and configured to block the analogue
video signal and let electric energy of the direct current
power pass.

In an example embodiment, the analogue video signal
passing circuit comprises a capacitor C2, the direct current
power passing circuit comprises a diode D2 and an inductor
[.2, one end of the capacitor C2 1s connected with a video
signal end, the other end of the capacitor C2 1s connected
with one end of the inductor L2 and an anode of the diode
D2 respectively, and both the other end of the inductor L2
and a cathode of the diode D2 are connected with a power
input end.

According to the other aspect of the present embodiment,
a front-end circuit for processing an analogue video signal
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and direct current power 1s provided, comprising: a second
analogue video signal passing circuit, configured to block
the direct current power and let the analogue video signal
pass; and a second direct current power passing circuit,
connected between the direct current power and the second
analogue video signal passing circuit and configured to
block the analogue video signal and let electric energy of the
direct current power pass.

In an example embodiment, the second analogue video
signal passing circuit comprises a capacitor C11, the second
direct current power passing circuit comprises a diode D11
and an inductor L3, one end of the capacitor C11 1s con-
nected with a second video signal end, the other end of the
capacitor C11 1s connected with one end of the inductor L3
and a cathode of the diode D11 respectively, and both the
other end of the inductor L3 and an anode of the diode D11
are connected with a power 1nput end.

According to the other aspect of the present embodiment,
a Power Over Coaxia (POC) circuit for an analogue video
signal 1s provided, comprising a coaxial cable, wherein one
end of the coaxial cable 1s connected with the abovemen-
tioned back-end circuit for processing the analogue video
signal and the direct current power, and the other end of the
coaxial cable 1s connected with the abovementioned front-
end circuit for processing the analogue video signal and the
direct current power.

According to a back-end circuit for processing an ana-
logue video signal and a direct current power, a front-end
circuit for processing an analogue video signal and a direct
current power and a POC circuit for the analogue video
signal provided by the disclosure, each of the back-end
processing circuit and the Ifront-end processing circuit
includes an analogue video signal passing circuit configured
to block the direct current power and let the analogue video
signal pass and a direct current power passing circuit con-
figured to block the analogue video signal and let the direct
current power pass; when the processing circuits transmit
the direct current power, the direct current power 1s sub-
jected to impedance of O on a circuit formed by connecting,
the diode 1n parallel with the inductor and the direct current

power may be directly mnput/output through an interface of

the coaxial cable. At the same time, since the capacitor
presents high impedance to the direct current power, the
direct current power may be separated by the capacitor from
the analogue video signal transmitted through the video
signal end, and the direct current power may not influence
input/output of the analogue video signal, when the pro-
cessing circuits transmit the analogue video signal, the
alternating current signal i1s subjected to low i1mpedance
because the analogue video signal 1s an alternating current
signal and the impedance of the capacitor is relatively low,
while the circuit formed by connecting the diode 1n parallel
with the inductor presents high impedance to the analogue
video signal, that 1s, a power end of the analogue video
signal 1s subjected to high impedance. Therefore, the ana-
logue video signal 1s 1solated from the direct current power
and the analogue video signal may be superimposed to the
direct current power without mutual influence and exclusion
to realize a function of superimposing the direct current
power on an analogue video cable; and obviously, the
back-end processing circuit and the front-end processing
circuit are electrically connected with the two ends of the
coaxial cable respectively to implement simultaneous trans-
mission of the direct current power and the analogue video
signal on the coaxial cable, so that cost 1s reduced, and
moreover, construction time 1s shortened.
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In order to achieve the abovementioned and related pur-
poses, one or more aspects of the disclosure include char-
acteristics which will be described 1n detail and particularly
specified 1n the claims. The following descriptions and
drawings describe some exemplary aspects of the disclosure
in detail. However, these aspects merely indicate some
manners 1 various manners to which the principle of the
disclosure 1s available. In addition, the disclosure 1s intended
to mclude all of these aspects and their equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS

With reference to the following descriptions made 1n
combination with the drawings and contents of the claims
and along with more comprehensive understanding of the
disclosure, other purposes and results of the disclosure may
get more clear and easy to understand. In the drawings:

FIG. 1 1s a circuit diagram of a back-end circuit for
processing an analogue video signal and power according to
a first implementation mode of the disclosure;

FIG. 2 1s a circuit diagram of a back-end circuit for
processing an analogue video signal and power according to
a second 1mplementation mode of the disclosure;

FIG. 3 1s a circuit diagram of a back-end circuit for
processing an analogue video signal and power according to
a third implementation mode of the disclosure;

FIG. 4 1s a circuit diagram of a back-end circuit for
processing an analogue video signal and power according to
a fourth implementation mode of the disclosure;

FIG. 5 1s a circuit diagram of a back-end circuit for
processing an analogue video signal and power according to
a fifth implementation mode of the disclosure;

FIG. 6 1s a circuit diagram of a back-end circuit for
processing an analogue video signal and power according to
a sixth implementation mode of the disclosure;

FIG. 7 1s a circuit diagram of a back-end circuit for
processing an analogue video signal and power according to
a seventh implementation mode of the disclosure;

FIG. 8 1s a circuit diagram of a back-end circuit for
processing an analogue video signal and power according to
an eighth implementation mode of the disclosure;

FIG. 9 1s a circuit diagram of a front-end circuit for
processing an analogue video signal and power according to
a ninth 1implementation mode of the disclosure;

FIG. 10 1s a structure diagram of a back-end circuit for
processing an analogue video signal and power according to
a tenth implementation mode of the disclosure;

FIG. 11 1s a structure diagram of a front-end circuit for
processing an analogue video signal and power according to
an eleventh implementation mode of the disclosure; and

FIG. 12 1s a structure block diagram of a POC circuit for
an analogue video signal according to a twelith implemen-
tation mode of the disclosure.

(L]

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

In order to make the purposes, technical solutions and
advantages of the disclosure clearer, the disclosure will be
further described below with reference to specific imple-
mentation modes and the drawings 1n detail. It should be
understood that these descriptions are only exemplary and
not mtended to limit the scope of the disclosure. In addition,
in the following descriptions, descriptions about known
structures and technologies are eliminated to avoid unnec-
essary confusions about concepts of the disclosure.
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It 1s 1mportant to note that: impedance mentioned here-
iafter mainly refers to electric impedance, 1s a complex
number employing a resistance value as a real part and
employing a reactance value as an imaginary part, and takes
ohm as unit. Reactance includes capacitive reactance and
inductive reactance. Generally, capacitance represents

capacitance reactance and inductance represents inductive
reactance.

FIG. 1 1s a circuit diagram of a back-end circuit for
processing an analogue video signal and power according to
a first implementation mode of the disclosure. The back-end
processing circuit may be applied to back-end processing
equipment, such as a Digital Video Recorder (DVR) 1n a
monitoring system.

The back-end circuit for processing the analogue video
signal and the direct current power includes an analogue
video signal passing circuit configured to block the direct
current power and let the analogue video signal pass and
direct current power passing circuit configured to block the
analogue video signal and let the direct current power pass,
the analogue video signal passing circuit includes a capaci-
tor C2, the direct current power passing circuit includes a
diode D2 and an inductor L2, one end of the capacitor C2 1s
connected with a video signal end, the other end of the
capacitor C2 1s connected with one end of the inductor .2
and an anode of the diode D2 respectively, and both the other
end of the inductor .2 and a cathode of the diode D2 are
connected with a power 1mput end.

The back-end processing circuit 1s electrically connected
with an external coaxial cable; when the back-end process-
ing circuit transmits the direct current power, the direct
current power VCC 1s subjected to impedance of O on a
circuit formed by connecting the diode D2 in parallel with
the mnductor L2, and the direct current power may be directly
input/output through an mterface of the coaxial cable. At the
same time, since the capacitor C2 presents high impedance
to the direct current power, the direct current power may be
separated by the capacitor C2 from the analogue video
signal transmitted through the video signal end, and the
direct current power may not influence input of the analogue
video signal; when the back-end processing circuit transmits
the analogue video signal, the alternating current signal 1s
subjected to low i1mpedance because the analogue video
signal 1s an alternating current signal and the impedance of
the capacitor C2 1s relatively low. However, the circuit
formed by connecting the diode D2 in parallel with the
inductor L2 presents high impedance to the analogue video
signal, so that the analogue video signal 1s 1solated from the
direct current power and the analogue video signal may be
superimposed to the direct current power without mutual
influence and exclusion to realize a function of superimpos-
ing the direct current power on an analogue high-definition
video cable; and obviously, the back-end processing circuit
1s electrically connected with the coaxial cable to implement
simultaneous transmission of the direct current power and
the analogue video signal on the coaxial cable, so that cost
1s reduced, and moreover, construction time 1s shortened,
wherein the direct current power may be directly mnput from
one end of the coaxial cable, and the coaxial interface may
be BNCI.

FIG. 2 1s a circuit diagram of a back-end circuit for
processing an analogue video signal and power according to
a second implementation mode of the disclosure.

In an example embodiment, the anode of the diode D2 1s
turther connected with a matching circuit, the matching
circuit 1s a termination matching circuit, and the termination
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matching circuit includes a Thevenin termination matching
circuit and an RC termination matching circuit.

The diode D2, the inductor L2, the capacitor C2 and the
matching circuit form direct current power and analogue
video signal superimposition core component, which mainly
implements superimposition of the direct current power and
the analogue video signal. A working principle of the
processing circuit 1s that: for the direct current power, the
inductor L2 1s free of inductive reactance, that 1s, the direct
current power 1s subjected to impedance of 0 on a circuit
formed by connecting the diode D2, the inductor L2 and the
matching circuit in parallel; at this moment, the capacitor C2
presents high impedance to the high direct power, so that the
capacitor C2 may separate the direct current power from the
analogue video signal transmitted through the video signal
end, and the direct current power may not ifluence the input
of the analogue video signal; when the back-end processing
circuit 1s electrically connected with the external coaxial
cable, the direct current power may be directly output to a
front end from one end of the coaxial cable ({or example, the
coaxial interface BNC1, 1t may also be an RCA interface of
course, and BNCI1 1s taken as an example hereinaiter) and
supply power to the front-end processing equipment such as
a camera or a video camera; for the analogue video signal
input from the coaxial imnterface BNC1 of the coaxial cable,
since the analogue video signal 1s an alternating current
signal and the impedance of the capacitor C2 1s relatively
low for the alternating current signal, the analogue video
signal 1s subjected to low impedance 1n a process of input
from the coaxial interface BNC1 to a video A/D conversion
circuit, but 1s subjected to high impedance on the circuit
formed by connecting the diode D2, the inductor L2 and the
matching circuit 1 parallel. According to this working
principle, the analogue video signal may be 1solated from the
direct current power VCC and the analogue video signal
may be superimposed to the direct current power VCC
without mutual 1influence and exclusion to realize the func-
tion of superimposing the power to an analogue high-
definition video cable.

The diode D2 exists to prevent discontinuous current from
causing tluctuation of voltages at two ends of the inductor.
When the coaxial cable 1s unplugged after the back-end
processing circuit 1s electrically connected with the external
coaxial cable, energy on the inductor L2 may be released
through D2.

Since a spectrum range of the analogue video signal 1s
relatively wide, the maximum spectrum may reach dozens
of megahertz or even hundreds of megahertz. When a signal
of a higher frequency 1s superimposed to a power compo-
nent, a signal mtegrity problem such as retlection caused by
discontinuous impedance may occur to distort the analogue
video signal and further influence definition of an 1mage.
After the termination matching circuit 1s added, signal
reflection may be eflectively reduced. At present, matching
manners of the termination matching circuit include: a
source-end series matching manner, a terminal parallel
matching manner, a Thevenin matching manner, an RC
network matching manner, a diode matching manner and the
like, and all of these manners may achieve a terminal
matching purpose.

In an example embodiment, the video signal end 1s further
connected with a video processing circuit, the video pro-
cessing circuit mncludes a video A/D conversion circuit and
a low-pass {ilter, one end of the low-pass filter 1s connected
with the video A/D conversion circuit, and the other end of
the low-pass filter 1s connected with one end of the capacitor

C2.
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The video A/D conversion circuit, also called a video A/D
converter, 1s a circuit which quantifies (discretizes) and
converts an analogue quantity or a continuously changing
quantity into a corresponding digital quantity.

The low-pass filter allows a signal with a frequency lower
than a cutofl frequency to pass, and forbids a signal with a
frequency higher than the cutofl frequency to pass. The most
common low-pass filters include a Butterworth filter and a
Chebyshev filter.

In an optional embodiment, the cathode of the diode D2
1s further connected with a superimposed circuit configured
to implement high impedance to the analogue video signal,
the superimposed circuit includes a capacitor, a triode and a
resistor, and when the triode 1s 1n an amplification state, high
impedance to the analogue video signal 1s implemented by
utilizing the characteristic that the capacitor presents low
impedance to the alternating current signal and adopting the
resistors with diflerent resistances.

A reason for arranging the superimposed circuit 1s that for
the inductor L2, impedance of an inductance coil 1s directly
proportional to a frequency 1n case of a low frequency, but
the 1impedance of the whole inductance coil may rapidly
decrease due to existence of distributed capacitance of the
inductor 1n case of a high frequency, that 1s, the impedance
of the mduction coil increases along with increase of the
frequency at first, the impedance reaches a maximum value
when arriving at a Self-Resonant Frequency (SRF) point,
then the impedance rapidly decreases to 0, and when the
frequency continues increasing, the induction coil may have
a capacitance reactance characteristic.

When the frequency 1s relatively low, particularly 1,000
Hz and below, the impedance of the inductor 1s not enough,
which may cause serious attenuation of a signal receiver in
a low-frequency band to influence quality of a video. The
triode of the superimposed circuit 1s set mnto the amplifica-
tion state, and high impedance to the analogue video signal
may be implemented through an adjustable resistor by virtue
of a characteristic of the triode 1n an amplification area and
the characteristic that the capacitor C1 presents low 1imped-
ance to the alternating current signal.

Optionally, the circuit may further include: a superim-
posed circuit, connected between the direct current power
passing circuit and the direct current power, and configured
to implement high impedance to the analogue video signal,
the superimposed circuit includes a capacitor, a triode and a
resistor, and when the triode 1s 1n an amplification state, high
impedance to the analogue video signal 1s implemented by
utilizing the characteristic that the capacitor presents low
impedance to the alternating current signal and adopting the
resistors with different resistances.

FIG. 3 1s a circuit diagram of a back-end circuit for

processing an analogue video signal and power according to
a third implementation mode of the disclosure.
In an example embodiment, the superimposed circuit
includes a resistor R4, a capacitor C1, a triode Q3, a resistor
RS, a triode Q4 and a resistor R6, one end of the resistor R4
1s connected with a power mput end, a collector of the triode
Q3 and a collector of the triode Q4 respectively, the other
end of the resistor R4 i1s connected with one end of the
capacitor C1 and a base of the triode Q3 respectively, an
emitter of the triode Q3 1s connected with one end of the
resistor RS and a base of the triode Q4 respectively, an
emitter of the triode Q4 1s connected with one end of the
resistor R6, and the other end of the capacitor C1 1s
connected with the other end of the resistor RS, the other end
of the resistor R6 and the cathode of the diode D2 respec-
tively.
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FIG. 4 1s a circuit diagram of a back-end circuit for
processing an analogue video signal and power according to
a fourth implementation mode of the disclosure.

In an example embodiment, the superimposed circuit
includes a resistor R4, a capacitor C1, a triode Q3, a resistor
RS, a triode Q4 and a resistor R6, one end of the resistor R4
1s connected with a power mput end, a collector of the triode
Q3 and a collector of the triode Q4 respectively, the other
end of the resistor R4 1s connected with one end of the
capacitor C1 and a base of the triode (O3, an emitter of the
triode Q3 1s connected with one end of the resistor RS and
a base of the triode Q4 respectively, an emitter of the triode
Q4 1s connected with one end of the resistor R6, the other
end of the capacitor C1 1s connected with the anode of the
diode D2 and the other end of the resistor RS respectively,
and the other end of the resistor R6 1s connected with the
cathode of the diode D2.

FIG. 5 1s a circuit diagram of a back-end circuit for
processing an analogue video signal and power according to
a fifth implementation mode of the disclosure.

In an example embodiment, the superimposed circuit
includes a resistor R4, a capacitor C1, a triode QQ3, a resistor
RS, a triode Q4 and a resistor R6, one end of the resistor R4
1s connected with a power iput end, a collector of the triode
Q3 and a collector of the triode Q4 respectively, the other
end of the resistor R4 1s connected with one end of the
capacitor C1 and a base of the triode Q3 respectively, an
emitter of the triode Q3 1s connected with one end of the
resistor RS and a base of the triode Q4 respectively, an
emitter of the triode Q4 1s connected with one end of the
resistor R6, the other end of the capacitor C1 1s connected
with the anode of the diode D2, and the other end of the
resistor RS 1s connected with the other end of the resistor R6
and the cathode of the diode D2 respectively.

A working principle of the superimposed circuit 1s that: an
external oflset parameter 1s set to position the triode Q3 and
the triode Q4 1n the amplification area to make a voltage of
pin 3 of the triode Q4 higher than a voltage of pin 1 and
make the voltage of pin 1 higher than a voltage of pin 2, and
then power supply current flows to the inductor L2 through
pin 3 and pin 2 of the triode Q4 after being amplified by the
triode Q3 and the triode Q4; but for the analogue video
signal, since the analogue video signal 1s an alternating
current signal and the capacitor C1 presents low impedance,
by virtue of the characteristic of the triode 1 the amplifi-
cation area (current flowing through pin 1 and pin 2 of the
triode determines current flowing through pin 3 and pin 2)
and high impedance of the resistor RS, the current tlowing
through the triode Q3 and the triode Q4 1s extremely low and
negligible, and impedance subjected by the analogue video
signal which passes through the superimposed circuit 1s
approximately equal to the resistance of R4; and resistance
of the resistor R4 may be set to achieve the purpose of high
impedance of the analogue video signal. The resistor R4 1s
a K-level resistor.

FIG. 6 1s a circuit diagram of a back-end circuit for
processing an analogue video signal and power according to
a sixth implementation mode of the disclosure.

In an example embodiment, the superimposed circuit
includes a capacitor C21, a resistor R21, a resistor R23, a
resistor R24, a triode Q21, a triode Q22 and a resistor R22,
one end of the capacitor C21 1s connected with a power input
end, one end of the resistor R21, one end of the resistor R23
and one end of the resistor R24 respectively, the other end
of the capacitor C21 1s connected with the other end of the
resistor R21, a base of the triode Q21 and one end of the
resistor R22 respectively, an emitter of the triode Q21 1s
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connected with the other end of the resistor R23 and a base
of the tnnode Q22 respectively, an emitter of the triode Q22
1s connected with the other end of the resistor R24, and the
other end of the resistor R22 1s connected with a collector of
the triode Q21, a collector of the triode (022 and the cathode
of the diode D2 respectively.

The impedance to the analogue video signal which passes
through the superimposed circuit 1s approximately equal to
the resistance of R22. Resistance of the resistor R22 may be
set to achieve the purpose of high impedance to the analogue
video signal. The resistor R22 1s a K-level resistor.

In an example embodiment, the cathode of the diode D2
1s further connected with an over-current protection circuit,
the over-current protection circuit includes a resistor R1, a
triode Q1, a triode Q2, a resistor R2, an adjustable precision
voltage regulator D1 and a resistor R3, one end of the
resistor R1 1s connected with a power input end, a collector
of the triode Q1 and a collector of the triode Q2 respectively,
an emitter of the triode Q1 1s connected with a base of the
triode Q2 and one end of the resistor R2 respectively, an
emitter of the triode Q2 1s connected with the other end of
the resistor R2, a regulation end of the adjustable precision
voltage regulator D1 and one end of the resistor R3 respec-
tively, the other end of the resistor R1 1s connected with a
base of the triode Q1 and an mput end of the adjustable
precision voltage regulator D1 respectively, and an output
end of the adjustable precision voltage regulator D1 1s
connected with the other end of the resistor R3 and the
cathode of the diode D2 respectively.

The over-current protection circuit monitors output cur-
rent of a power supply module 1n real time, and when the
output current 1s excessively high, may timely cut off input
of the power and protect safety of the whole circuit system.

FIG. 7 1s a circuit diagram of a back-end circuit for
processing an analogue video signal and power according to
a seventh implementation mode of the disclosure.

In an example embodiment, one end of the superimposed
circuit 1s connected with the cathode of the diode D2, the
other end of the superimposed circuit 1s connected with an
over-current protection circuit, the over-current protection
circuit includes a resistor R1, a triode Q1, a triode Q2, a
resistor R2, an adjustable precision voltage regulator D1 and
a resistor R3, one end of the resistor R1 1s connected with
a power input end, a collector of the triode Q1 and a
collector of the triode Q2 respectively, an emitter of the
triode Q1 1s connected with a base of the triode Q2 and one
end of the resistor R2 respectively, an emitter of the triode
Q2 1s connected with the other end of the resistor R2, a
regulation end of the adjustable precision voltage regulator
D1 and one end of the resistor R3 respectively, the other end
of the resistor R1 1s connected with a base of the triode Q1
and an mput end of the adjustable precision voltage regu-
lator D1 respectively, and an output end of the adjustable
precision voltage regulator D1 1s connected with the other
end of the resistor R3 and the superimposed circuit respec-
tively.

VCC 1s the direct current power, and because the adjust-
able precision voltage regulator D1 1s not switched on after
power on, a voltage of pin 1 of the triode Q1 1s higher than
a voltage of pin 2, the triode Q1 1s switched on, pin 2 of the
triode Q1 1s approximately high-voltage VCC and higher
than a voltage of pin 3 of the triode QQ2, and the triode Q2
1s completely switched on to start externally supplying
power.

When current tlowing through the resistor R3 exceeds a
certain value, a voltage at the two ends of the resistor R3
increases, and when the voltage at the two ends of the
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resistor R3 exceeds a certain value, the adjustable precision
voltage regulator D1 1s switched on, the voltage of pin 1 of
the triode Q1 1s lower than the voltage of pin 2, the triode
Q1 1s cut off, the triode Q2 1s cut off, and power supply of
VCC 1s stopped.

FIG. 8 1s a circuit diagram of a back-end circuit for
processing an analogue video signal and power according to
an eighth implementation mode of the disclosure.

In an example embodiment, the power mput end of the
over-current protection circuit 1s further connected with an
LC circuit, the LC circuit includes an inductor .1 and a
capacitor C3, one end of the inductor L1 1s connected with
a power mput end, the other end of the inductor L1 1s
connected with one end of the capacitor C3 and the power
input end of the over-current protection circuit respectively,
and the other end of the capacitor C3 1s grounded.

VCC 1s the direct current power, and the inductor L1 and
the capacitor C3 form the LC circuit to realize a slow
power-on function of the power.

FIG. 9 1s a circuit diagram of a front-end circuit for
processing an analogue video signal and power according to
a ninth implementation mode of the disclosure. The front-
end processing circuit may be applied to front-end process-
ing equipment, such as video source acquisition equipment
in a momtoring system, including a camera and a video
camera.

The front-end circuit for processing the analogue video
signal and the direct current power includes a second
analogue video signal passing circuit configured to block the
direct current power and let the analogue video signal pass
and a second direct current power passing circuit configured
to block the analogue video signal and let the direct current
power pass, the second analogue video signal passing circuit
includes a capacitor C11, the second direct current power
passing circuit includes a diode D11 and an inductor L3, one
end of the capacitor C11 1s connected with a second video
signal end, the other end of the capacitor C11 1s connected
with one end of the inductor L3 and a cathode of the diode
D11 respectively, and both the other end of the inductor L3
and an anode of the diode D11 are connected with a power
iput end.

The front-end processing circuit 1s electrically connected
with an external coaxial cable, and when the front-end
processing circuit 1s connected with the direct current power,
the direct current power 1s subjected to impedance of 0 on
a circuit formed by connecting the diode D11 and the
inductor L3 in parallel, and the direct current power may be
directly output from an interface of the coaxial cable; at this
moment, the capacitor C11 presents high impedance to the
high direct power, so that the capacitor C11 may separate the
direct current power from the output analogue video signal,
and mput of the direct current power may not influence
output of the analogue video signal; when the processing
circuit transmits the analogue video signal, the alternating
current signal 1s subjected to low 1mpedance because the
analogue video signal 1s an alternating current signal and the
impedance presented by the capacitor C11 1s relatively low,
while the circuit formed by connecting the diode D11 in
parallel with the mnductor L3 presents high impedance to the
analogue video signal, so that the analogue video signal 1s
isolated from the direct current power and the analogue
video signal may be superimposed to the direct current
power without mutual influence and exclusion to realize a
function of superimposing the direct current power on an
analogue high-definition video cable; and obviously, the
front-end processing circuit 1s electrically connected with
the coaxial cable to implement simultaneous transmission of
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the direct current power and the analogue video signal on the
coaxial cable, so that cost 1s reduced, and moreover, con-
struction time 1s shortened.

In an example embodiment, the cathode of the diode D11
1s further connected with a second matching circuit, the
second matching circuit 1s a source-end matching circuit,
and the source-end matching circuit includes a Thevemn
source-end matching circuit and an RC source-end matching
circuit.

In an example embodiment, the anode of the diode D11 1s
turther connected with a second superimposed circuit con-
figured to implement high impedance to the analogue video
signal, the second superimposed circuit includes a capacitor,
a triode and a resistor, and when the triode 1s 1n an ampli-
fication state, high impedance to the analogue video signal
1s implemented by utilizing the characteristic that the capaci-
tor presents low impedance to the alternating current signal
and adopting the resistors with different resistances.

In an optional embodiment, the second superimposed
circuit includes a resistor R11, a triode 8, a resistor R10,
a triode QQ7, a capacitor C9 and a resistor R9, one end of the
resistor R11 1s connected with a power output end, one end
of the resistor R10 and one end of the capacitor C9 respec-
tively, the other end of the resistor R11 1s connected with an
emitter of the triode Q8, the other end of the resistor R10 1s
connected with a base of the triode Q8 and an emitter of the
triode Q7 respectively, the other end of the capacitor C9 1s
connected with a base of the triode Q7 and one end of the
resistor R9 respectively, and the other end of the resistor R9
1s connected with a collector of the triode Q8, a collector of
the triode Q7 and the anode of the diode D11 respectively.

A working principle of the front-end circuit for processing
an analogue video signal and power 1s substantially the same
as the working principle of the back-end circuit for process-
ing the analogue video signal and the direct current power.
In the superimposed circuit formed by the resistor R11, the
triode (08, the resistor R10, the triode Q7, the capacitor C9
and the resistor R9, the triode Q7 and the triode Q8 are also
set to be amplification areas. The capacitor C9 presents low
impedance to the analogue video signal, and then, due to the
characteristic of the triode 1n the amplification area and
existence of R10 (high resistance), current flowing through
the triode Q7 and the triode Q8 1s extremely low and
negligible, and the impedance of the circuit to the analogue
video signal 1s approximately equal to the resistance of R9;
and resistance of the resistor R9 may be set to achieve the
purpose ol high impedance of the analogue video signal. The
resistor R9 1s also a K-level resistor.

The front-end circuit for processing the analogue video
signal and the direct current power 1s a part of a camera-end
circuit, and the back-end circuit for processing the analogue
video signal and the direct current power 1s a part of a
DVR-end circuit. The direct current power passes through
the back-end circuit for processing the analogue video signal
and the direct current power from the DVR-end circuit,
reaches an interface of the coaxial cable (for example, a
BNCI1 interface, BNCI1 1s taken as an example hereinatter),
and reaches the other interface of the coaxial cable (for
example, a BNC2 interface, BNC2 1s taken as an example
hereinafter) after passing through the coaxial cable, a signal
output from the BNC2 interface reaches the camera-end
circuit of a receiving end through the front-end circuit for
processing the analogue video signal and the direct current
power. The analogue video signal i1s output from a camera
end, reaches the BNC1 interface of the coaxial cable through
the BNC2 interface of the coaxial cable and the coaxial cable
alter passing through the capacitor C11 configured to block
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the direct current power, after direct current power blocking,
filtering, matching and the like, reaches the video A/D
conversion circuit to implement superimposition of a video
and the power on the same coaxial cable.

FIG. 10 1s a structure diagram of a back-end circuit for
processing an analogue video signal and power according to
a tenth implementation mode of the disclosure.

An analogue video signal passing circuit 20 1s configured
to block the direct current power and let the analogue video
signal pass.

A direct current power passing circuit 30 1s connected
between the direct current power and the analogue video
signal passing circuit, and 1s configured to block the ana-
logue video signal and let electric energy of the direct
current power pass.

In an example embodiment, the analogue video signal
passing circuit mcludes a capacitor C2, the direct current
power passing circuit imncludes a diode D2 and an inductor
[.2, one end of the capacitor C2 1s connected with a video
signal end, the other end of the capacitor C2 1s connected
with one end of the inductor L2 and an anode of the diode
D2 respectively, and both the other end of the inductor L2
and a cathode of the diode D2 are connected with a power
input end.

FIG. 11 1s a structure diagram of a back-end circuit for
processing an analogue video signal and power according to
an eleventh implementation mode of the disclosure.

A second analogue video signal passing circuit 40 1s
configured to block the direct current power and let the
analogue video signal pass.

A second direct current power passing circuit 30 1s
connected between the direct current power and the second
analogue video signal passing circuit, and 1s configured to
block the analogue video signal and let electric energy of the
direct current power pass.

In an example embodiment, the second analogue video
signal passing circuit includes a capacitor C11, the second
direct current power passing circuit includes a diode D11
and an i1nductor L3, one end of the capacitor C11 1s con-
nected with a second video signal end, the other end of the
capacitor C11 1s connected with one end of the inductor L3
and a cathode of the diode D11 respectively, and both the
other end of the inductor L3 and an anode of the diode D11
are connected with a power 1nput end.

FIG. 12 1s a structure block diagram of a POC circuit for
an analogue video signal according to a twelith implemen-
tation mode of the disclosure.

The POC circuit for the analogue video signal includes a
coaxial cable, one end (optionally a BNC1 end) of the
coaxial cable 1s connected with the abovementioned back-
end circuit for processing the analogue video signal and
direct current power, and the other end (optionally a BNC2
end) of the coaxial cable 1s connected with the abovemen-
tioned front-end circuit for processing the analogue video
signal and direct current power. The back-end circuit for
processing the analogue video signal and the direct current
power and the front-end circuit for processing the analogue
video signal and the direct current power refer to the

abovementioned embodiment, and will not be specifically
described herein.

In a monitoring product system, a DVR plays a dominant
role for a long time. However, compared with a Network
Video Recorder (NVR) capable of realizing functions of
power supply and communication through a POE interface
by virtue of a network cable, the DVR 1s required to
independently supply power to a video camera or a camera
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to bring inconvenience to cabling when being connected
with the video camera or the camera.

POC 1s a technology based on a coaxial-cable-based
video, coaxial control and power superimposition.

According to the disclosure, differences between the
direct current power and the analogue video signal 1n the
spectrum range are utilized, and the power, the analogue
video signal and other signals may be transmitted through
the one coaxial cable. When a coaxial technology 1s adopted
to transmit the analogue video signal and simultaneously
transmit the power and data, so that the cost may be
considerably reduced, and the construction time may be
shortened. Such a power and signal superimposition tech-
nology 1s simple, economical and eflective, and has broad
application prospect 1n practical products and projects.

For the abovementioned circuits, those skilled 1n the art
may also adopt different circuit connection manners and
components with different parameters to realize the corre-
sponding functions of each circuit under the technical back-
ground of the techmical solution according to common
general knowledge, which will not be elaborated with
examples herein.

The disclosure 1s intended to protect the back-end circuit
for processing the analogue video signal and the direct
current power, the front-end circuit for processing the ana-
logue video signal and the direct current power and the POC
circuit for the analogue video signal, and the back-end
processing circuit and the front-end processing circuit are
clectrically connected with the two ends of the coaxial cable
respectively to implement simultaneous transmission of the
direct current power and the analogue video signal on the
one coaxial cable, so that the cost 1s reduced, and moreover,
the construction time 1s shortened.

It should be understood that the specific implementation
modes of the disclosure are only adopted to exemplary
describe or explain the principle of the disclosure and not
intended to form limits to the disclosure. Therefore, any
modifications, equivalent replacements, improvements and
the like made without departing from the spirit and scope of
the disclosure shall fall within the scope of protection of the
disclosure. In addition, the claims appended to the disclosure
are mntended to cover all vaniations and modifications falling
within the scope and boundary of the appended claims or
equivalent forms of the scope and boundary.

The invention claimed 1s:

1. A back-end circuit for processing an analogue video
signal and direct current power, comprising:

an analogue video signal passing circuit configured to

block the direct current power and let the analogue
video signal pass; and

a direct current power passing circuit configured to block

the analogue video signal and let the direct current
power pass,

wherein the analogue video signal passing circuit com-

prises a capacitor C2, the direct current power passing
circuit comprises a diode D2 and an inductor L2, one
end of the capacitor C2 1s connected with a video signal
end, the other end of the capacitor C2 1s connected with
one end of the inductor L2 and an anode of the diode
D2 respectively, and both the other end of the imnductor
L2 and a cathode of the diode D2 are connected with a
power mput end,

wherein the back-end circuit further comprises a super-

imposed circuit, connected between the direct current
power passing circuit and the direct current power, and
configured to implement high impedance to the ana-
logue video signal, wherein the superimposed circuit
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comprises a capacitor, a triode and a resistor, and when
the triode 1s 1n an amplification state, high impedance
to the analogue video signal 1s implemented by utiliz-
ing a characteristic that the capacitor presents low
impedance to an alternating current signal and adopting
resistors with diflerent resistances.

2. The processing circuit as claimed in claim 1, wherein
the anode of the diode D2 is further connected with a
matching circuit, the matching circuit 1s a termination
matching circuit, and the termination matching circuit com-
prises a Thevenin termination matching circuit and an RC
termination matching circuit.

3. The processing circuit as claimed 1n claim 1, wherein
the video signal end 1s further connected with a video
processing circuit, the video processing circuit comprises a
video Analogue/Digital (A/D) conversion circuit and a low-
pass lilter, one end of the low-pass filter 1s connected with
the video A/D conversion circuit, and the other end of the
low-pass filter 1s connected with one end of the capacitor C2.

4. The processing circuit as claimed in claim 1, wherein
the cathode of the diode D2 1s further connected with a
superimposed circuit configured to implement high imped-
ance to the analogue video signal, the superimposed circuit
comprises a capacitor, a triode and a resistor, and when the
triode 1s 1 an amplification state, high impedance to the
analogue video signal 1s implemented by utilizing a char-
acteristic that the capacitor presents low impedance to an
alternating current signal and adopting resistors with difler-
ent resistances.

5. The processing circuit as claimed in claim 4, wherein
the superimposed circuit comprises a resistor R4, a capacitor
C1, a triode Q3, a resistor RS, a triode Q4 and a resistor R6,
one end of the resistor R4 1s connected with a power 1mput
end, a collector of the triode Q3 and a collector of the triode
Q4 respectively, the other end of the resistor R4 1s connected
with one end of the capacitor C1 and a base of the triode Q3
respectively, an emitter of the triode Q3 1s connected with
one end of the resistor RS and a base of the triode Q4
respectively, an emitter of the triode Q4 1s connected with
one end of the resistor R6, and the other end of the capacitor
C1 1s connected with the other end of the resistor RS, the
other end of the resistor R6 and the cathode of the diode D2
respectively.

6. The processing circuit as claimed in claim 4, wherein
the superimposed circuit comprises a resistor R4, a capacitor
C1, a triode Q3, a resistor RS, a triode Q4 and a resistor R6,
one end of the resistor R4 1s connected with a power 1mput
end, a collector of the triode Q3 and a collector of the triode
Q4 respectively, the other end of the resistor R4 1s connected
with one end of the capacitor C1 and a base of the triode O3,
an emitter of the triode Q3 1s connected with one end of the
resistor RS and a base of the triode Q4 respectively, an
emitter of the triode Q4 1s connected with one end of the
resistor R6, the other end of the capacitor C1 1s connected
with the anode of the diode D2 and the other end of the
resistor RS respectively, and the other end of the resistor R6
1s connected with the cathode of the diode D2.

7. The processing circuit as claimed 1n claim 4, wherein
the superimposed circuit comprises a resistor R4, a capacitor
C1, a triode Q3, a resistor RS, a triode Q4 and a resistor R6,
one end of the resistor R4 1s connected with a power 1mput
end, a collector of the triode Q3 and a collector of the triode
Q4 respectively, the other end of the resistor R4 1s connected
with one end of the capacitor C1 and a base of the triode Q3
respectively, an emitter of the triode Q3 1s connected with
one end of the resistor RS and a base of the triode Q4
respectively, an emitter of the triode Q4 1s connected with




US 10,142,586 B2

17

one end of the resistor R6, the other end of the capacitor C1
1s connected with the anode of the diode D2, and the other
end of the resistor RS 1s connected with the other end of the
resistor R6 and the cathode of the diode D2 respectively.

8. The processing circuit as claimed 1n claim 4, wherein
the superimposed circuit comprises a capacitor C21, a
resistor R21, a resistor R23, a resistor R24, a triode Q21, a
triode Q22 and a resistor R22, one end of the capacitor C21
1s connected with a power input end, one end of the resistor
R21, one end of the resistor R23 and one end of the resistor
R24 respectively, the other end of the capacitor R21 1is
connected with the other end of the resistor R21, a base of
the triode Q21 and one end of the resistor R22 respectively,
an emitter of the triode Q21 1s connected with the other end
of the resistor R23 and a base of the triode Q22 respectively,
an emitter of the triode Q22 1s connected with the other end
of the resistor R24, and the other end of the resistor R22 1s
connected with a collector of the triode Q21, a collector of
the triode Q22 and the cathode of the diode D2 respectively.

9. The processing circuit as claimed 1n claim 1, wherein
the cathode of the diode D2 is further connected with an
over-current protection circuit, the over-current protection
circuit comprises a resistor R1, a triode Q1, a triode 2, a
resistor R2, an adjustable precision voltage regulator D1 and
a resistor R3, one end of the resistor R1 1s connected with
a power input end, a collector of the triode Q1 and a
collector of the triode Q2 respectively, an emitter of the
triode Q1 1s connected with a base of the triode (2 and one
end of the resistor R2 respectively, an emitter of the triode
Q2 1s connected with the other end of the resistor R2, a
regulation end of the adjustable precision voltage regulator
D1 and one end of the resistor R3 respectively, the other end
of the resistor R1 1s connected with a base of the triode Q1
and an mput end of the adjustable precision voltage regu-
lator D1 respectively, and an output end of the adjustable
precision voltage regulator D1 1s connected with the other
end of the resistor R3 and the cathode of the diode D2
respectively.

10. The processing circuit as claimed 1n claim 4, wherein
one end of the superimposed circuit 1s connected with the
cathode of the diode D2, the other end of the superimposed
circuit 1s connected with an over-current protection circuit,
the over-current protection circuit comprises a resistor R1, a
triode Q1, a triode Q2, a resistor R2, an adjustable precision
voltage regulator D1 and a resistor R3, one end of the
resistor R1 1s connected with a power input end, a collector
of the triode Q1 and a collector of the triode Q2 respectively,
an emitter of the triode Q1 1s connected with a base of the
triode Q2 and one end of the resistor R2 respectively, an
emitter of the triode Q2 1s connected with the other end of
the resistor R2, a regulation end of the adjustable precision
voltage regulator D1 and one end of the resistor R3 respec-
tively, the other end of the resistor R1 1s connected with a
base of the triode Q1 and an put end of the adjustable
precision voltage regulator D1 respectively, and an output
end of the adjustable precision voltage regulator D1 1s
connected with the other end of the resistor R3 and the
superimposed circuit respectively.

11. The processing circuit as claimed 1n claim 9, wherein
the power 1mput end of the over-current protection circuit 1s
further connected with an LC circuit, the LC circuit com-
prises an inductor L1 and a capacitor C3, one end of the
inductor L1 1s connected with a power mput end, the other
end of the inductor L1 1s connected with one end of the
capacitor C3 and the power mput end of the over-current
protection circuit respectively, and the other end of the
capacitor C3 1s grounded.

5

10

15

20

25

30

35

40

45

50

55

60

65

18

12. A front-end circuit for processing an analogue video
signal and direct current power, comprising;

a second analogue video signal passing circuit configured
to block the direct current power and let the analogue
video signal pass; and

a second direct current power passing circuit configured
to block the analogue video signal and let the direct
current power pass,

wherein the second analogue video signal passing circuit
comprises a capacitor C11, the second direct current
power passing circuit comprises a diode D11 and an
inductor L3, one end of the capacitor C11 1s connected
with a second video signal end, the other end of the
capacitor C11 1s connected with one end of the inductor
[.3 and a cathode of the diode D11 respectively, and
both the other end of the inductor L3 and an anode of
the diode D11 are connected with a power iput end;

wherein the anode of the diode D11 1s further connected
with a second superimposed circuit configured to
implement high impedance to the analogue video sig-
nal, the second superimposed circuit comprises a
capacitor, a triode and a resistor, and when the triode 1s
in an amplification state, high impedance to the ana-
logue video signal 1s implemented by utilizing a char-
acteristic that the capacitor presents low impedance to
an alternating current signal and adopting resistors with
different resistances.

13. The processing circuit as claimed in claim 12, wherein
the cathode of the diode D11 is further connected with a
second matching circuit, the second matching circuit 1s a
source-end matching circuit, and the source-end matching
circuit comprises a Thevenin source-end matching circuit
and an RC source-end matching circuat.

14. The processing circuit as claimed 1n claim 12, wherein
the second superimposed circuit comprises a resistor R11, a
triode 8, a resistor R10, a triode Q7, a capacitor C9 and a
resistor R9, one end of the resistor R11 1s connected with a
power output end, one end of the resistor R10 and one end
of the capacitor C9 respectively, the other end of the resistor
R11 1s connected with an emitter of the triode Q8, the other
end of the resistor R10 1s connected with a base of the triode
(08 and an emitter of the triode Q7 respectively, the other end
of the capacitor C9 1s connected with a base of the triode Q7
and one end of the resistor R9 respectively, and the other end
ol the resistor R9 1s connected with a collector of the triode
8, a collector of the triode Q7 and the anode of the diode
D11 respectively.

15. The processing circuit as claimed 1n claim 1, wherein
the superimposed circuit comprises a resistor R4, a capacitor
C1, a triode Q3, a resistor RS, a triode Q4 and a resistor R6,
one end of the resistor R4 1s connected with a power 1mput
end, a collector of the triode Q3 and a collector of the triode
Q4 respectively, the other end of the resistor R4 1s connected
with one end of the capacitor C1 and a base of the triode Q3
respectively, an emitter of the triode Q3 1s connected with
one end of the resistor RS and a base of the triode Q4
respectively, an emitter of the triode Q4 1s connected with
one end of the resistor R6, and the other end of the capacitor
C1 1s connected with the other end of the resistor RS, the
other end of the resistor R6 and the cathode of the diode D2
respectively.

16. The processing circuit as claimed 1n claim 1, wherein
the superimposed circuit comprises a resistor R4, a capacitor
C1, a triode Q3, a resistor RS, a triode Q4 and a resistor R6,
one end of the resistor R4 1s connected with a power 1mput
end, a collector of the triode Q3 and a collector of the triode
Q4 respectively, the other end of the resistor R4 1s connected
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with one end of the capacitor C1 and a base of the triode Q3,
an emitter of the triode Q3 1s connected with one end of the
resistor RS and a base of the triode Q4 respectively, an
emitter of the triode Q4 1s connected with one end of the
resistor R6, the other end of the capacitor C1 1s connected 5
with the anode of the diode D2 and the other end of the
resistor RS respectively, and the other end of the resistor R6

1s connected with the cathode of the diode D2.
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